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ABSTRACT: 

PURPOSE: To obtain the microwave oven, which can 
temporarily repeat the 

normal turn and reverse turn of a turntable loaded with 
food so as to apply the 

fine vibration and generate the convection phenomenon in 
the content of the 

food and which can evenly heat the liquid material to be 
heated such as 

Japanese sake and milk so as to improve the heating 
performance . 

CONSTITUTION: A turntable 7, on which food is to be 
placed, is provided in a 

heating chamber 1, in which the microwave from a magnetron 
4 is radiated 

through a waveguide 2, and at the time of heating, this 
turntable 7 is driven 
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for normal turn by a driving means such as a geared motor 
8 . In the case of 

the liquid food 6 such as Japanese sake, the geared motor 8 
is controlled so 

that the normal turn (real line arrow mark) and the reverse 
turn (dotted line 

arrow mark) of the turntable 7 are temporarily repeated by 
a control unit; and 

the liquid is oscillated so as to generate the convection 
for eliminating 
unevenness of heating, 

COP YR I GHT : ( C ) 1 9 9 6 , JPO 
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Japan Patent Office is not responsible for any 
detmages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microwave oven heated by the microwave outputted from a 

magnetron, making the turntable prepared in the heating interior of a room carry and rotate food. 

[0002] 

[Description of the Prior Art] Various devices are given, in order to prevent the heating nonuniformity of a heated 
object and to improve the heating engine performance, if it is in the microwave oven which has spread widely today. 
For example, as shown in the microwave oven of JP,6-140148,A, it is the approach of installing the metal plate which 
makes an electric wave agitating in the waveguide which leads the microwave from the rf radiation section to a heat 
chamber, acquiring the matching condition of the optimal electric wave by changing the configuration of this metal 
plate, and rotational speed according to a heated object, and making the field strength of the heating interior of a room 
equalizing. 

[0003] Moreover, by rotating the tumtable which is the saucer of food as most popular approach, the food itself tends 
to be rotated and k is going to prevent heating nonuniformity by planning so that microwave may be irradiated by food 
at homogeneity, 
[0004] 

[Problem(s) to be Solved by the Invention] Although the improvement of a certain amount of heating nonuniformity 
was obtained by the approach of raising equalization of such radio field intensity, and the homogeneity exposure of 
microwave, even if carried out with these approaches, the exposure condition to the food of microwave changed 
delicately, and the strength of electric-field distribution of the heating interior of a room was generated not a little, for 
this reason it became the heating nonuniformity of food from the effect of the configuration of microwave feed 
opening, or a heat chamber cavity configuration in many cases. 

[0005] Moreover, generally, although the above-mentioned approach was effective when heating solid food, such as 
boiled rice, in heating of food with liquefied ******, cow's milk, etc., in addition, vertical nonuniformity etc. was not 
still able to remain and it was not able to be said that heating nonuniformity was stopped thoroughly. 
[0006] This invention was accomplished in view of the above-mentioned problem, and is added to the conventional 
approach of homogeneity heating by revolution of a turntable. A tumtable to suitable one time under the revolution 
operation with rocking equipment Or carry out carrying out the forward inversion of the turntable etc., and it enables it 
to make a turntable produce an oscillation. In the case of liquefied heated objects, such as ****** and cow's milk, a 
fine oscillation is added, and a convection-current phenomenon is generated, and only by microwave heating, the 
vertical nonuniformity from which a uniform temperature rise was not acquired is prevented to the minimum, and it 
aims at offering the microwave oven it enabled it to raise the heating engine performance. 
[0007] 

[Means for Solving the Problem] It is the microwave oven which this invention was equipped with the driving means tc 
which the microwave from a magnetron carries out revolution actuation of the heat chamber emitted through a 
waveguide, the tumtable for food installation prepared in this heating interior of a room free [ a revolution ], and this 
turntable, and was equipped with an oscillating means to by_which said tumtable which is rotating at the time of 
heating operation can make produce an oscillation temporarily in the microwave oven which heats the food rotated on i 
turntable by microwave. 

[0008] Moreover, the heat chamber to which, as for this invention, the microwave from a magnetron is emitted through 
a waveguide. In the microwave oven which heats the food which is equipped with the turntable for food installation 
prepared in this heating interior of a room free [ a revolution ], and the driving means which carries out revolution 
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actuation of this turntable, and is rotated on a turntable by microwave It is the microwave oven which established the 
control means which set up beforehand said turntable which is carrying out the heating operation Tokimasa revolution, 
and which controls said driving means to carry out a time amount forward inversion and to produce an oscillation. 
[0009] moreover, the time amount which this invention makes carry out the forward inversion of said turntable - the 
time of heating operation - just before termination - ****** - it is the microwave oven made like. 
[0010] The heat chamber to which, as for this invention, the microwave from a magnetron is emitted through a 
waveguide further again, The turntable for food installation prepared in said heating interior of a room free [ a forward 
inversion ], The drive motor which carries out forward inversion actuation of said turntable and in which a forward 
inversion is possible, and the input means operated according to the class of food which heats, A judgment means to 
judge whether heating food is liquid food according to the information from said input means, and when said heating 
food is liquid food It considers as the microwave oven of a configuration of having had the control means which set up 
beforehand said turntable which is cari^nng out the heating operation Tokimasa revolution and which is made to carr>' 
out a time amount fonvard inversion, and carries out forward inversion actuation of said drive motor so that an 
oscillation may be produced. 
[0011] 

[Function] When heating starts, a turntable carries out a forward revolution, microwave is irradiated by food and 
heating is performed, an oscillating means operates at a certain stage under the heating operation, and a^^turntabie.., 
vibrates. Therefore, the contents of the liquefied heated objects, such as ****** and cow's milk, are shaken, a 
cotwecHon-current phenomenon becomes strong, and up-and-down heating nonuniformity can be lessened. 
[0012] Moreover, when heating starts, a turntable carries out a forward revolution, microwave is irradiated by food and 
heating is perfomied, the defined time amount which is under the heating operation is covered, it happens, a fine 
oscillation is added to liquefied heated ******, such as ****** on a turntable, and cow's milk, an oscillation of a 
turntable generates a convection-current phenomenon, and up-and-down temperature nonuniformity etc. is stopped as 
much as possible because a turntable carries out a forward inversion. 

[0013] In order to add an oscillation when a liquid gets warm to some extent and the convection current has arisen if 
the fonvard inversion of the turntable is carried out just before heating operation termination, the convection-current 
effectiveness goes up more and the dissolution of heating nonuniformity becomes remarkable. 

[0014] If it turns out for the food information from an input means that it is liquid food, a microwave oven performs the 
forward inversion of the turntable of the time amount which exists automatically, is vibrating a turntable and can 
perform easily cooking of the good liquid food of the result without heating nonuniformity. 
[0015] 

[Example] The example of this invention is explained based on a drawing below. 

[0016] In .drawing...!, which shows the rough configuration of a microwave oven, it is formed in the body of the 
microwave oven which is not illustrated, and it is the heat chamber (cavity) which contains and heats heated objects, 
such as food, the rectangle-like waveguide 2 is connected to the top face of this heat chamber 1, and 1 is connecting 
this waveguide 2 and heat chamber 1 through the opening 3 for microwave feed formed in the top face of a heat 
chamber 1 . And while having the magnetron 4 which oscillates microwave, the microwave radiation antenna 5 of a 
magnetron 4 projects to a waveguide 2, and is formed in the opposite hand of a waveguide 2. Therefore, the microwave 
discharged by the oscillation of a magnetron 4 from the antenna 5 passes through opening 3 through a waveguide 2, 
irradiates the food 6 in a heat chamber 1, and heats it. 

[0017] The turntable 7 used as the cradle which carries food 6 is arranged in said heat chamber 1 free [ a revolution ]. 
The example shows the case where ****** is warmed, and the inversion direction which 8 is a drive motor which 
carries out revolution actuation of this turntable 7, and this motor 8 is the thing of a forward inversion actuation type, 
and is shown in the dotted-line arrow head of the usually rotated normal rotation direction and its hard flow like the 
continuous-line arrow head which shows a turntable to drawing 2 for this reason while a geared motor etc. is 
employable - ** - the actuation revolution has been carried out free [ a forward inversion ]. 

[0018] Now, the setting-out knob which responds for every automatic cooking menu ** prepared according to the food 
6 to heat in the control panel with which the transverse plane of a body of a microwave oven was equipped, or food 
kind, and sets up heating time and heating temperature suitably is operated, between the heating operation time which 
heating was started by operating a heating starting button, and was set up, the microwave from a magnetron 4 is 
irradiated by food 6, and heating is performed. And a turntable 7 also rotates between under heating operation in the 
normal rotation direction with a drive motor 8 to this and coincidence, actuation of stopping with termination of heating 
operation time is performed, and general food heating accomplishes. 

[0019] What is heated here carries out mutual rotation of reversing a turntable 7 like cow's milk or ****** by a certain 
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time amount under heating operation, and tiny vibration width of face in the case of the liquefied food 6, and making it 
rotate normally again, vibrates an inner liquid, promotes the convection current of a liquid, and it enables it to perform 
the roll control of the turntable 7 which makes the heating nonuniformity of the upper and lower sides of liquid lose. 
[0020] And it is desirable to set up so that it may be carried out [ a certain time amount before the heating operation 
termination considered to be effective for canceling the vertical heating nonuniformity of liquid at least as a stage to 
carpy^ out the forward inversion of the turntable 7 in that case ]. It is because an inner liquid has the convection current 
effective in losing the vertical heating nonuniformity of next door liquid enough [ further ] if it got warm considerably, 
the convection-current phenomenon has also started and an oscillation of a turntable is added in such a condition if 
heating progresses and it becomes near the end time. 

[0021] the stage and time amount which were set to the arbitration under heating operation other than the time amount 
before this termination, of course - continuing - 1 time -- or you may make it set up so that it may carry out several 
times 

[0022] Next, it attaches and explains to this control. In drawing 3 , 9 is an input means to input into a control section 10 
directions information, such as food information which it is made the keyboard formed in the control panel, is 
equivalent to automatic cooking menu ** mentioned above, a setting-out knob, a heating starting button, etc., it is 
operated at the time of heating, and is heated, heating time, heating temperature, and heating initiation. The control 
section 10 is performing control concerning heating operation at large, such as quenching control of a magnetron 4, and 
actuation control of a turntable 7, integrative including the microcomputer. 

[0023] The normal rotation actuation circuit 1 1 which rotates the drive motor 8 of a turntable 7 normally, and the 
inversion actuation circuit 12 which reverses a drive motor 8 are connected to the control section 10, respectively, and 
the normal rotation actuation circuit 1 1 and the inversion actuation circuit 12 operate based on the normal rotation 
signal and inversion signal which are outputted from a control section 10, and carry out the fonvard inversion of the 
turntable 7. 

[0024] 13 is the timer which measures heating operation time, if it becomes deadline of the heating operation time set 
up by this timer 13, that terminate signal inputs into a control section 10, and the control section 10 is outputting the 
stop signal which carries out a revolution halt of the turntable 7. 

[0025] Furthermore, based on the information as which a control section 10 is inputted from a keyboard, the heating 
food 6 judges whether it is liquid food, and the control section 10 has the judgment means for it so that forward 
inversion actuation of a turntable 7 may be performed for the food 6 to heat in the case of the liquefied food 6, such as 
alcohol and cow's milk. 

[0026] Drawing 4 shows the flows of control which carry out the forward inversion of the above-mentioned turntable 7 
during heating operation. 

[0027] If a heating start-up signal inputs into a control section 10 with a keyboard 9, it will be judged whether flows of 
control started and heating operation started (decision 15). If the output of a heating start-up signal etc. is seen and 
decision 1 5 serves as Yes, processing which a normal rotation signal outputs [ processing ] to the normal rotation 
actuation circuit 1 1, and rotates a turntable 7 normally from a control section 10 will be performed (processing 16). At 
this time, if there is no heating start-up signal and operation has not started, decision serves as No, performs processing 
(processing 21) to which it is supposed that the turntable 7 has been suspended, and ends a flow. 
[0028] A turntable 7 rotates normally and a certain judgment whether fixed time amount TO passed and it became the 
time amount of to before operation termination beforehand defined among the time amount T which heating operation 
set up during activation of the processing 16 currently performed based on the time amount T which heating operation 
set up is made (decision 17). By the timer 13 which is measuring heating operation time, the decision 17 looks at and 
accomplishes the existence of the signal outputted when fixed time amount TO passes, and has the output of a signal, 
and if it becomes operation termination before to from which decision 17 serves as Yes, it will judge whether the 
following food 6 is a liquid (decision 18). While the decision 17 in case there is no output of a signal has not resulted 
before [ of No / to ] operation termination, on the other hand, it returning to processing 16 and rotating a turntable 7 is 
continued normally. 

[0029] And if it becomes operation termination before to and moves to decision 18, in decision 18, it will see whether il 
is the liquid food 6 from the food information which ** for automatic cooking of cow's milk or alcohol is pushed, and 
is generated, and processing (processing 19) will be performed as it is the liquid food 6 with which decision 18 serves 
as yes. 

[0030] In this processing 19, a driving signal is outputted to the normal rotation actuation circuit 1 1 and the inversion 
actuation circuit 12 by turns in the low frequency of a certain fixed period, respectively, the nomial rotation actuation 
circuit 1 1 and the inversion actuation circuit 12 are operated by turns from the output port of a control section 10, 



http://w\vw4.ipdl.jpo.uo.ip/cgi-bin/tran web cgi ejje 



6/15/0^ 



. . • Pape 4 of 4 

forward inversion actuation of the motor 8 for actuation of a turntable 7 is carried out a fixed period, and forward 
inversion jogging operation of a turntable 7 is carried out. In this way, heating operation while carrying out the forward 
inversion of the turntable 7 is performed. 

[0031] And heating operation while carrying out the forward inversion of this turntable 7 is controlled based on the 
decision (decision 20) by whether the heating operation time T which the degree set up beforehand passed, and it 
became operation termination, and while decision 20 is No (the heating operation time T is prepaid), processing 19 
which carries out forward inversion actuation is performed continuously. That is, heating operation while carrying out 
the forward inversion of the turntable 7 will be performed for the residual time to of the time amount T of heating 
operation setup beforehand, 

[0032] And if the heating operation time T passes and decision 20 seizes as Yes, the driving signal from a control 
section 10 serves as an output halt, will perform processing (processing 21) which stops a turntable 7, and will ser\'e as 
operation termination. 

[0033] When such processing 19 is added, as shown in dra\\in^2 , a forward inversion fine oscillation can be given to 
a turntable 7. A strong convection-current phenomenon can be generated now with the liquid food 6, such as ****** 
and cow's milk. The interior of food can be agitated though indirect, and in a revolution of only the conventional 
turntable 7, it becomes possible to stop heating nonuniformity, such as vertical nonuniformity in the case of the liquid 
food 6 which was not especially able to be canceled, as much as possible. 

[0034] By the way, when it is not the liquid goods which serve as No by the above-mentioned decision 18, a turntable 7 
continues normal rotation as it is, and moves to the decision 22 whether the following heating time T passed and it 
became operation termination, and if heating time T passes, the usual heating operation used as operation termination 
will be performed. 

[0035] Moreover, in the example, when performing the forward inversion of a turntable 7, it is decision (decision 18) 
whether the information on the liquid food 6 was inputted into the control section 10, but when this decision 18 is 
established by the control panel and it desires a forward inversion of a turntable 7, it may be made to carry out by the 
decision which looks at the existence of the press signal of the operating button which carries out press actuation. 
[0036] Although the turntable 7 is vibrated by carrying out a forward inversion in the above-mentioned example, as 
shown in drawing.! , it is also possible to approach and form a sonicator 25 in the bottom of a turntable 7 as an 
oscillating mea^^^^^ control to operate asonic^gr^S from the time of a start up with a microcomputer at the set-up 
suitable stage, and to vibrate a turntable 77*^ 
[0037] 

[Effect of the Invention] As mentioned above, according to this invention, while a turntable rotates with a drive motor 
and heating, since it was made to vibrate a turntable, if the food on a turntable is a liquid object, the convection current 
of the liquid will be promoted and heating nonuniformity can be lessened with an oscillating means, at a suitable stage. 
[0038] Moreover, when it can be made to perform control which carries out the forward inversion of a certain time 
amount and the drive motor, and makes forward reverse jogging operation perform on a turntable at the time of heating 
operation which the turntable is rotating in the fixed direction with the drive motor Are useful to adding a fine 
oscillation to the food on a turntable, and generating a convection-current phenomenon. Only by the microwave heating 
in a turntable revolution The heating engine performance from which a uniform temperature rise was not acquired can 
be raised, and big effectiveness is brought to the heating nonuniformity improvement of vertical nonuniformity etc. to 
food with especially liquefied ******, cow's milk, etc. 

[0039] Moreover, if the stage to carry out the forward inversion of the turntable is made into heating operation 
termination before and it is made to carry out at the last of operation, the convection-current effectiveness of liquid can 
go up more, and heating nonuniformity can be stopped further. 

[0040] And since it constituted so that forward inversion motion of a turntable might be performed automatically when 
information to the food inputted into a control section from a keyboard was judged to be a liquid, while cooking which 
lost the heating nonuniformity of liquid goods certainly comes be made, the good microwave oven of the easy user- 
friendliness nature of actuation can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The microwave oven which carries out [ having the driving means to which the microwave from a magnetron 
carries out the revolution actuation of the heat chamber emitted through a waveguide, the turntable for food installation 
prepared in this heating interior of a room free / a revolution /, and this turntable, and having an oscillating means to 
by^which said turntabfe which is rotating at the time of heating operation can make produce an oscillation temporarily 
in the microwave oven which heats the food rotated on a turntable by microwave, and ] as the description, 
[Claim 2] The heat chamber to which the microwave from a magnetron is emitted through a waveguide, In the 
microwave oven which heats the food which is equipped with the turntable for food installation prepared in this heating 
interior of a room free [ a revolution ], and the driving means which carries out revolution actuation of this turntable, 
and is rotated on a turntable by microwave The microwave oven which is made to carry out a time amount forward 
inversion, and is characterized by establishing the control means which set up beforehand said turntable which is 
carrying out the heating operation Tokimasa revolution, and which controls said driving means to produce an 
oscillation. 

[Claim 3] The microwave oven according to claim 2 characterized by setting up the time amount which carries out the 
forward inversion of said turntable just before termination at the time of heating operation. 

[Claim 4] The heat chamber to which the microwave from a magnetron is emitted through a waveguide, The turntable 
for food installation prepared in said heating interior of a room free [ a forward inversion ], The drive motor which 
carries out forward inversion actuation of said turntable and in which a forward inversion is possible, and the input 
means operated according to the class of food which heats, A judgment means to judge whether heating food is liquid 
food according to the information from said input means, and when said heating food is liquid food The microwave 
oven which is made to carry out a time amount forward inversion, and is characterized by establishing the control 
means which set up beforehand said turntable which is carrying out the heating operation Tokimasa revolution, and 
which controls said driving means to produce an oscillation. 



[Translation done.] 
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